Adaptation of acyl-enzyme kinetic theory and an experimental method for evaluating the kinetics of fast-acting, irreversible protease inhibitors.
The theory of acyl-enzyme kinetics (Bender, M.L., Kézdy, F.J. and Wedler, F.C. (1967) J. Chem. Educ. 44, 84-88) has been adapted for use in evaluating the kinetics of inhibition of serine proteases by both natural and synthetic irreversible inhibitors. The new theory is based upon formal analysis of the case of an irreversible, active-site-directed inhibitor competing with an irreversible, active-site-directed substrate for the active site of a serine protease. From this theory, an experimentally simple and accurate method is described to obtain a second-order rate constant that is characteristic of the efficiency with which an irreversible inhibitor reacts. The experimental method is particularly useful for characterizing fast-acting, irreversible inhibitors. The theory and method which are applicable to a wide variety of enzymes are verified by analysis of the inhibition of bovine trypsin by three model inhibitors, p-nitrophenyl p'-guanidinobenzoate, soybean trypsin inhibitor and alpha-1-proteinase inhibitor as well as by human antithrombin III in the presence of heparin and by bovine pancreatic trypsin inhibitor.